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invention Disclosure This template is meant for making a detailed description of 

Version 2.0.0 21-08-2003 your invention off-line. The description can then later be 

attached in electronic form to your ID submission. You must 
also use this off-line description to obtain export clearance 
from your local export-control officer. 

WARNING for Inventors in the United States of America and China only. In these countries export 
contro is applicable. Please use this ID template and get clearance from lowXo^X eSSrt 
controi officer before sending your idea via Inventions On Line to IP&sT 

Title of the Invention: 

Inventors' name(s) + e-mail 5^^^^;^?::°^^^^°™"'""""''"*'''"'^"''"*° 
address(es}* fcieiQn,waft?(a>phinpf^.corri ^ 

Abstract of ttie invention: 

laeiaiiea aeSCnptlOn to be prOVied on fa^'o- ^hey pertain to the fiBquency generation of hopping sequen^^o^^^^ 
next Paae) SoT'^f ^ required to drive the downconversion within the radio. The multi-band 

ihl f ht^H "^i? ^ ^^"^ system). The system frequency hops between 
J^*lh^ .^^""i®- occuis every 312ns. Achieving the required 

switching tune from a conventional VCO/PLL arrangement is not feasible, and 

SSSSLf f^^'-^K^"®?"'^^ "^^^^^ *° "^^^^ fr^uency hopping 
rKiuJrements. The Idea here make use of two VCOs to generate two of the three 

mm?,;!^!! h!!!^'!?/?^^"^;?^ "^^^ ° ^'"^'^ sideband mixer, to generate the 
remaining band. VCOs. The frequency planning for the VCOs and dividers has 
beeiri carefully chosen to generate all the required frequencies using only a single 
vAo"! ^ImZ T^^"""^ but othen«fse avoids the use of mixing with only two 
^«?/;JilSi'i^^.®"?'"'P^?f.?® architecture and the specific fiequenqr 

plans shown forimpIementaUon for an ultra wldo-band radio. h y 
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Before this ID can be submitted to the automated Invention On Line System of Philips Intellectual Pronftrtu a 
Standards it is seiit to you In your capacity of Export Control Officer of the en^ftyTp^^^^^ ^ 
the inventor{s) belong(s) to in order to obtain your legally required export cleaSiicT Re^^^ 
following fields and return the completed form to the invLo°/send^^ clearance. Please fill out the 

Name ECO: Maria Kang 

Research/ Business Unit: EBU 

Export clearance yes/no: YES 

Export control clearance number: 5Eg91 

Letter of assurance required? (US): NO 

Any other comments: 

Date of export control: 8 December 2003 

In case of any questions ask IP&S He! pdfi.<ik inr 
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This template is meant for making a detailed description of 
your invention off-line. The description can then later be 
attached in electronic form to your ID submission. You must 
also use this off-line description to obtain export clearance 
from your local export-control officer. 



Detailed description of the invention 

Please describe the inveniion using flie lieadings below 

Background of the invention 

This invention is for implementation of a multi-band OFDM ultra wide-band radio. It pertains to the frequency 
generation required to drive the down-conversion mixers. For a multi-band OFDM radio frequency hopping is 
used, with a hop in frequency every 312ns. The time taken to change frequency In the radio must be much 
shorter than the hopping period, in the order of a few nano-seconds. The hopping scheme uses three bands 
and requires frequency generation at 3432MHz, 3960MHz. and 4488MHz. The multi-band OFDM ultra wide- 
band radio IS described in the IEEE document 16-03-0267-06-003a-Multi-band-OFDM-CFP-Presentatlon oDt 
and 1 5-03-0268-0 1 -003a-Multi-band-CFP-Document.pdf i wuun.ppt 

Banding for multi-band OFDIVI radio : three band option use three sub-bands in group A. 



GROUP A 

A. 



GROUP B 



GROUP C 



GROUP D 



Band Band Band 
#1 #2 #3 



Band 
#4 



Band Band Band Band 
#5 #6 #7 #8 



Band 



Band Band Band Band 
#10 #11 #12 #13 




3432 
MHz 



MHz 



4488 5016 
MHz MHz 



5808 6336 6864 7392 
MHz MHz MHz MHz 



7920 
MHz 



8448 8976 
MHz MHz 



9504 10032 ^ 
MHz MHz J 



Frequency hopping example for three band radio (alternative frequency hopping order is also possible) 




Conventionally, a VCO controlled by a PLL Is used for frequency generation. However due to the very fast 

Innfa^ ST.^h^2:;^!:^.^!°'' T^.*^'^ alternative approach Is veqMAn S^^ 

approach has been proposed using a single VCO and generating the required frequencies via a series of 



Confidential. No dtsclosuro of the contents to persons outsldo Philips Is 

allowed without the written permission of " 

N.V. who Is the owner of this Information. 



w^®?-'^"'l?"'_*^° permission of KonFnkliJke Philips Efectronli^ |^| |^ |||^ | L I S 



Philips Intellectual Prop rty & Standards 



Invention Disclosur This template is meant for making a detailed description of 

Version 2.0.0 21-08-2003 your invention off-line. The description can then later be 

attached in electronic form to your ID submission. You must 
also use this off-line description to obtain export clearance 
from your local export-control officer. 

dividers and mixing stages. This approach is described in 15-03-0267-06-003a-Multi-band-OFDM-CFP- 
Presentation.ppt (page 20/51). However, It requires multiple divider stages, and also multiple single side band 
mixers. The use of single side band mixers vAtt result in undesired spurious products, and the greater the 
number of mixers in the approach the more spurious products generated. Filtering can be employed to 
consumption responses, but this increases complexity, and can have a negative Impact on power 

This idea make use two VCOs to generate the frequencies at 3432MHz and 4488MH2, whilst the third is 
«f ^Qfin^M^f A<f I'"'®''' °^ ^ complex mixer. The third frequency Is generated via the mixing 

at 3960MHz. As this is the rniddle frequency band of the three bands, this is the optimal one to generate via 
mixing since it is located furthest from out of band interferers, and hence filtering of spurious products 
created by the mixing is avoided. » k h 

The frequency planning for the fixed frequency generators and dividers has been carefully chosen to 
generate all the required frequencies using only one single mixing stage, and only requiring this mixina 
for generation of one sub-band, that is located in between the other two sub-bands, and thus furthest 
from interferer signals, and makes the filtering of undesired spurious responses easiest 

Problems or disadvantages overcome by the invention 

Usually an Invention solves a particular problem or removes some disadvantage of known 
methods/devices etc. Are the disadvantages/problems new or were ttiey already known? 

This invention minimises the generation of spurious products, removing the issue for two of three sub-bands 
and easing it for the remaining sub-band. It uses an architecture and frequency plan that requires only a 
single mixing stage, and two VCOs The only existing known prior art uses multiple mixing stages, which will 
result in the generation of more spurious products. These spurious products can be dealt with via filtering but 
there are practical limitations to how much the spurious products can be filtered, and the filtering increases 
the complexity of the solution. A previous disclosure (ref export control no 5E991. date 30 Sept 03) proposes 
using a single SSB mixer, but this is required to generate two of the three sub-bands. This idea has the 
further benefit of providing both VCO frequencies directly, and generating the third frequency only via mixing. 

IS L*!,«««^'^!'^^r® also minimises the need for filtering. The generation of spurious products in mixers is 
wen known, and the need for filtenng to suppress such products is also known. With respect to ultra-wide 
r^ilh/K ""''Iff ®* P'^®^®"* whether those planning on using multiple mixing stages will 

really be able to meet the spurious requirements v\dth the schemes. » » 

Tile essential feature(s) of tlie invention 

The measures/device features thiat are proposed to solve the problem, and the resulting 
advantages. If the Invention is based on a new understanding (insight), please indicate this. 

The essential features of this invention are as follows : 

• It provides a method for generating multiple frequencies for a frequency hopping UWB system throuah 
fixed frequency generators and a single mixing stage 

I il itZl y^'^ fast switching between the different frequencies required (since PLL settling is not required) 

• It avoids the problem of spunous products completely for two of the three sub-bands 

' ml^iZ'^JflnVr^.Sr^r^* °" °' spurious products by using only a single mixing stage, rather than multiple 
mixing stages, and the frequency band that needs to be generated via the mixing allows for the best 
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also use this off-line description to obtain export clearance 
from your local export-control officer. 

opportunity to filter unwanted spurious responses, based on it's located relative to that of interferer 
frequency bands. 

• it reduces the filtering requirements for spurious products by using only a single mixing stage, and 
therefore decreases the complexity when compared with other schemes using multiple mixing stages. 

• It allows more relaxed spurious requirements, since they will only be an Issue for 1/3 of the time (on one 
sub-band) and so the system will be more immune to loss of sub-carriers as a result of spurious 
products, since they will be lost only on one sub-band. 

Detailed description of liow to build and use tlie invention 

For a three band radio, the idea is to use fixed frequency generators are at 3432MHz and 4488l\/IHz, or 
alternatively 6864MHz. and 8976MHz. 

Sub-band one at 3432MHz Is available directly from the first VCO, or via a divide by two circuit from the 
6864MHz VCO. 

Sub-band two at 3960MHz is generated by a single sideband or complex mixer taking the upper sideband at 
7920MH2 (3432 MHz + 4488MHz) and dividing by two. Alternatively sub-band #2 can be generated via a 
single sideband or complex mixer with inputs taken at 1716MHz (3432MHz divided by 2, or 6864MHz divided 
by 4). and 2244MHz(4488MHz divided by two, or 8976MHz divided by 4) to give directly at the mixer output 
the 3960MHz frequency(1716MHz + 2244MHz}. Filtering could be applied at the mixer output to reduce 
spurious responses, particularly those that lie close to the 801.11a/] bands, and 801.11b/g bands, and cellular 
bands, which could create problems. 

Sut>-band three at 4488MHz Is available directly from the first VCO, or via a divide by two circuit from the 
8976MHz VCO. 

Note : further diagrams are provided as a separate file In the disclosure documentation. 



Applications of tiie invention 

Indicate here in which fields (fechnicai commerciol) the invention can be applied. Please include 
any references to Philips products or projects relate to the invention. 

Semiconductors : Ultra vwde-band radio IC (reference to the Cheetah project, currently in the study phase) 
Philips CE : this invention pertains to the architecture for the radio IC required for UWB applications. CE plan 
to use UWB technology for wireless connectivity of CE products in the future. 
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